Introduction
The various types of oscillations seen in the olfactory bulb (OB; see Glossary) local field potential (LFP) differ in frequency and in the circuits and behavioral circumstances that produce them. The best studied are gamma oscillations, which occupy the higher end of the olfactory LFP frequency range ($70 Hz in rats and mice), are evoked by sensory stimulation and are initiated at the end of the inhalation cycle, riding the crest of the respiratory (theta) wave [1] . The power of odor-evoked gamma oscillations is associated with successful discrimination of closely related odorants [2] [3] [4] . Both odor-evoked gamma and beta ($20 Hz in rats) oscillations have been associated with odor learning [2, 5] , and there is some evidence that the oscillation type and circuit could depend on the cognitive task [2, 6] . There are many questions remaining to be answered about olfactory theta ($1-12 Hz), beta ($15-30 Hz) and gamma ($40-100 Hz) frequency bands.
Oscillations in these frequency bands have been associated with sensory processing in other systems and with network properties in the hippocampus. However, frequencies can be deceiving, with even odorevoked gamma oscillation frequencies varying widely across species [1] . Translating what has been learned about olfactory oscillations to other cortical systems, we argue that oscillations must be defined by multiple factors to make similarity arguments across systems and species.
What are the different rhythms?
A power spectrum of the rat OB LFP shows three distinct frequency bands corresponding to three classes of behavioral phenomena (Figure 1 ). Theta oscillations, so named because they overlap in frequency with hippocampal theta oscillations, are driven by sensory input and are also called respiratory oscillations [7] . Gamma oscillations are the
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Glossary
Beta oscillations: in waking rodents, these oscillations occur in the 15-30 Hz band. They are seen in all parts of the olfactory and hippocampal systems in response to odor learning in a Go/No-Go task and with sensitization to some types of odorants. Current source density: method by which voltage at successive defined depths is converted to current sources and sinks, via a spatial derivative across successive sets of three equally spaced locations. New linear silicon probes have made this procedure feasible within cortical areas that are easily accessible. This remains one of the best and only ways of determining, in waking mammals, which cortical layers contribute to an identifiable phenomenon such as an oscillation. See Ref. [65] for an excellent review of the method and the physics associated with it. Gamma oscillations: in rodents, gamma ranges from $40-100 Hz, but it can be as low as 10-30 Hz in some species and as low as 30-35 Hz in urethane anesthetized rodents. Gamma1 oscillations occupy the upper range of the gamma band (>60 Hz in rodents), are associated with odor processing within the OB and arise at the transition from inhalation to exhalation. Gamma2 oscillations occupy the lower end of the gamma band ($40-60 Hz) and are seen only in waking animals during grooming or attentive behaviors. Go/No-Go task: operant responding task in which subjects respond with a particular behavior (e.g. lever press) for one or more stimuli and avoid responding for one or more stimuli. Usually, only a correct 'Go' response is rewarded, and often an incorrect No-Go response is punished (e.g. longer delay to the next trial). Local field potential (LFP): summed extracellular voltage in a local area of (usually) cortical tissue. It is the measure of coherent activity within a small to large population of cells, depending on electrode size and impedance. Olfactory bulb (OB): the first stage of olfactory processing in vertebrate brains. Olfactory receptor neurons in the epithelium project their axons directly onto mitral cells in the OB, which themselves send axons directly to piriform cortex, entorhinal cortex and many other limbic areas. Piriform cortex (PC): this is commonly referred to as the primary olfactory cortex, although there are some disagreements as to whether the OB, anterior olfactory nucleus or anterior PC is primary olfactory cortex [66] . Theta oscillations: in rodents, theta is a broad band (4-12 Hz), which is often divided into theta1 (8-12 Hz) and theta2 (4-7 Hz). In the olfactory system, theta oscillations track the respiratory cycle and range in waking rodents from 2 Hz to 12 Hz, with frequencies above 4 Hz defined usually as sniffing. These numbers are somewhat different in head-fixed rodents [8] . Two-alternative choice task: operant-responding task in which subjects respond with two slightly different behaviors (e.g. lever press right, lever press left) for two different stimuli. Usually, correct responses to both stimuli are rewarded. 
